JNK1 Is required for the induction of Mkp1 expression in macrophages during proliferation and lipopolysaccharide-dependent activation.
Macrophages proliferate in the presence of their growth factor, macrophage colony-stimulating factor (M-CSF), in a process that is dependent on early and short ERK activation. Lipopolysaccharide (LPS) induces macrophage activation, stops proliferation, and delays ERK phosphorylation, thereby triggering an inflammatory response. Proliferating or activating responses are balanced by the kinetics of ERK phosphorylation, the inactivation of which correlates with Mkp1 induction. Here we show that the transcriptional induction of this phosphatase by M-CSF or LPS depends on JNK but not on the other MAPKs, ERK and p38. The lack of Mkp1 induction caused by JNK inhibition prolonged ERK-1/2 and p38 phosphorylation. The two JNK genes, jnk1 and jnk2, are constitutively expressed in macrophages. However, only the JNK1 isoform was phosphorylated and, as determined in single knock-out mice, was necessary for Mkp1 induction by M-CSF or LPS. JNK1 was also required for pro-inflammatory cytokine biosynthesis (tumor necrosis factor-alpha, interleukin-1 beta, and interleukin-6) and LPS-induced NO production. This requirement is independent of Mkp1 expression, as shown in Mkp1 knock-out mice. Our results demonstrate a critical role for JNK1 in the regulation of Mkp1 induction and in LPS-dependent macrophage activation.